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EXECErIVE SUL'MAW

A. BACEND. DARCOM has developed a forecasting model providing credible
resuts n procurement workload projections. ihese workload forecasts have
assisted DAR00M in substantiating additional manpower spaces for allocation
to Central Procurement (ArW Management Structure Code PE 721113) at the
Major Subordinate Cummands (MSC's). However, Coumanders at the MSC's have
seen the need to distribute a share of those spaces designated for the PE
721113 code to other program elements supporting Central Procurement. This
diversion of procurement spaces to other support functions thwarts the intent
of alleviating the manpower shortage in Central Procurement. To see how the
support functions are affected by the changes in Central Procurement and
determine equitable distribution or augmentation of personnel resources, it
is necessary to describe and model the procurement system.

B. ORJECTIVS.

1o Describe the central procurement workload interrelationships among
the various elements of the procurement system such as Supply Management
Operations, Quality Assurance, Base Operations, Logistics Support Ativities
and Total Maintenance Support Activities.

2. Develop a conceptual model of the Central Procurement System, along
with an analysis of manpower distribution in the system.

C. STUDY APPROACH. The Central Procurement System is described through the
use of cross-interaction matrices to illustrate how the different functional
areas interact to support it. A flow chart describing how an item is pro-
cured along with the support function's role in the procurement is diagramed
for better understanding of the system. Also, manpower data obtained from
the Manpower Utilization and Requirements Report (RCS CCROR 78) and Cost and
Performance Plan and Report (RCS DRCSU 207) is used for the analysis of the
manpower distributions as found at the MSC's over the last five years.

D. SUMAiM AND REO9MqENDAICNS. In its basic structure the Central Procure-
ment System is dependent upon Supply Management and Maintenance Operations
for procurement direction in the form of requirements. To act upon these
requirements in a timely and efficient manne Central Procurement must have
adequate support in all phases of the Central Procurement System process.
The allocation of manpower should be dome on a total system rather than an
individual element basis, with proper distribution to the various elements
based on wrk measurement and workload projections. The conceptual model
developed in the report should be used as an aid in the procurement process.
All on-going and future wrk measurement efforts for the Central Procurement
System elements should be coordinated with other support activities within
the system.
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CHAPTER I

INTRODUJCTION

A. BACMXM OF PR)5BW.

DAR(Dm has developed a forecasting model providing credible results in

Central Procurement workload projections. These workload forecasts have

assisted DARCOM in justifying additional manpower spaces for allocation to

Central Procurement (-my Management Structure Code PE 721113) at the Major

Subordinate Commands (MSC's). However, Commanders at the MSC's have seen

the need to distribute a share of those spaces designated for the PE 721113

code to other program elements supporting Central Procurement. This diver-

sion of procurement spaces to other support functions thwarts the intent of

alleviating the manpower shortage in Central Procurement.

What must be illuminated is that the increase in Central Procurement

workload does, in fact, increase the requirements for personnel suporting

Central Procurement, as well as for spaces allocated to the PE 721113 Central

Procurement code. The Central Procurement System is not the Central Procure-

ment function alone, but a system including other direct/indirect support

functions. Tb see how the support functions are affected by the changes in

Central Procurement and determine equitable distribution of personnel re-

sources, it is necessary to describe and model the procurement system.

A well-defined description of the procurement aystem will result in the

identification of the system's parts, the degree to which the parts interface

and the relationship between the parts and the whole. Once the system is

properly described, then a conceptual model can be developed. In addition,

if a relia le data' e exists it is often possible to mathematically describe



the relationships among the various parts of the system and hence to develop

a mathematical model of the system.

B. SUDY OBJECTIVES.

Initially the objectives of the study were as follows:

e Describe the Central Procurement workload interrelationships among the

various elements of the procurement system such as Supply Management Cpera-

tions, Quality Assurance, Base Cperations, Logistics Support Activities and

Total Maintenance Support Activities.

* Develop a manpower allocation model for the Central Procurement System.

Unfortunately, the lack of a reliable workload data base prevented the

acccmplishment of the second objective. Instead the study will address the

development of a conceptual model of the Central Procurement System along with

an analysis of manpower distribution in the system.

C. STDY APPROACH.

A system can be defined as a set of elements so interconnected as to aid

in arriving at a defined goal. The field of systems engineering has developed

useful graphical tools to describe, clarify and ccmmunicate the interrelations

of elements of a system. Since the problem addressed in this report deals with

the Central Procurement System, two such graphical tools are used to develop a

conceptual model. The purpose of the construction of this conceptual model is

to learn how the Central Procurement System operates.

To help in understanding how the functions outside Central Procurement

contribute to the procurement process, the flow of a procurement action from

requirement to contract award and through contract administration has been

2



depicted using a DELTA chart technique [16:418-29). The DELTA chart incor-

porates events and activities in the wokf low through time as weni as

decision and logic functions. The acronym DELTA stands for Decision, Event,

Logic, Time, Activity. Additionally, the functional elements responsible

for the activities and decisions are specified for each action. While DELTA

charts are normally used for project planning, they were selected for this

effort due to their effectiveness in coununicating iterative situations and

the interaction of the players.

A graphical technique often used to illustrate the interactions between

'-lements of a system and their goals is an array formed from two types of

interaction matrices (7:65-81, 16:149-161). The f irst type is the self-

interaction matrix which derives from the fact that the same set of elements

appears along both axes of the mnatr ix: for example, all the elements of

Central Procurement. The second. type is the cross- interaction matrix which

portrays the interaction between different types of elements:, for examrple,

the support functions and Central Procurement.

The overall relationships between Central Procurement and the support

functions as they both self-interact and cross-interact in the Central

Procurement System process is portrayed by linking then together in a matrix

array. The measure of the relationships is the wokload influence between

and amog the elements of the system and the Central Procurement System

process. Three wocrkload influence measures are used: strong, moderate and

none to little. The degree of interaction was arrived at through the expert

judigement of analysts knowledgeable in the Central Procurement System pro-

cess. The technique is illustrated by figure 4 in Chapter II and explained

* further in Appendix E. The various functional areas which make up the Central

Procurement System are identified by the Army Management Structure codes

(AMSC) set forth in AR 37-OO--Xx.

3
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Finally, an analysis of the manpower comparisons as found at the MSC's

over the last five years is made using manpower data obtained from the Manpower

Utilization and Requirements Report (RCS CSFOR-78) and Oost and Performance

Plan and Report (RCS DRCSU 207).

4



CHAPTER II

CENRAL P1CMREMT SYST INTERFACES

A. INTREDUMION.

The difficulties inherent in the proper assignment and costing of manpower

according to program and function is illustrated by the dichotatmus findings

of the 1981 USAAA Audit, Survey of Procurement Support Function [7]. According

to the AAA, DAR1Xt uses excessive numbers of personnel allocated to AMSC

721113 outside of Central Procurement. At the same time, the Central

Procurement activities are allegedly misassigning procurement personnel to

perform indirect support type functions. Without discussing the merits of

AAA's assertions, the survey findings bear out the axioms that the procurement

function is not independent of other activities nor can Central Procurement be

described by solicitations and contracts alone.

The Central Procurement System process requires many players with diverse

skills from a variety of functional elements. The involvement of any one of

the players may range from the most direct, e.g., preparing a contractual

document, to the very indirect, e.g., inprocessing a newly hired employee.

The roles played by the functional elements are shown in this chapter using

a flowchart depiction of typical Central Procurement System activities. The

degree of interface between the elements is also graphically displayed using

an interaction matrix. Supplementing these representations of the process

is a description of the activities involved in the system. These three

complementary sections provide an understanding of the mutual dependence of

each element on the others for accomplishing the acquisition objective of

procuring the required goods and services in a timely manner.

5



B. FUNCTIrAL ELEMIDUS OF CENTRAL POCUREMM SYST4.

The Central Procurement System process entails the conversion of a

requirement from description to actuality. The process necessitates the

involvement and interaction of a set of functional elements in direct and

indirect roles on a continuous cr intermittent basis. Who is involved and

the function they fulfill will be discussed in this section.

Since the title of a particular element may vary from cummand to cummand,

the identification of elements involved was done through the use of the Army

Management Structure Codes (AMSC). A review of the AMSC account descriptions

and recent MSC's redistribution of spaces allocated for Central Procurement

to other accounts shows certain AMSC's to be cummonly and logically associated

with the Central Procurement System process. Flor other AMSC's the connection

is less obvious. Figure 1 depicts these relationships and their general

contribution to the process.

While each of the AMSC's shown in Figure 1 have functions in the acquisi-

tion cycle beyond those shown, these are the major activities that are

necessary for accomplishing the Central Procurement mission as depicted in

the following flowcharts. Certain functions have no direct relationship to

the number of current procurement actions, as is the case with adequate CPO

support, without which the process would soon be stymied. That the indirect

functions are an essential part of the process is illustrated by the fact

that several of the Base Cperations functions have counterpart or ample-

mentary staffing under the subactivity 721113.100002, Overall Management, to

facilitate actions directly identified to Central Procurement.

6



DIRECT MAJOR ACTIVITIES

721112 Supply Management Operations Requirements Oq3mutation to Initiate/
Modify Procurement Direction,
Inventory Control

738017 Total Maintenance Support Maintenance Engineering and Technical
Activities Services

728012 Lgistic Support Activities Attendant Central Supply Services;
Production Engineering

721113 Central Procurement Contract Execution and Administration;
Quality Assurance Actions

INDIRECT

722896.Z Base Operations Provides Administrative Services
to include CPO, F&A, and General
DtIS Operations

728011 Industrial Preparedness Maintenance of Production Technical
Operations Data; Process Materiels Priorities

and Allocations Requests

NOTES: 1. For those commands under Amy Industrial Fund (AIF) the
corresponding account would apply.

2. AMSC 728011, despite its role in the process, will not be discussed
in the report due to the relatively insignificant number of personnel assigned
to this function.

3. AMSC 722898, Management Headquarters, was not included in this
analysis. The legal staff formerly included under this account is now found
in 721113.

4. A detailed listing of accounts at the activity level that are
involved or impacted by the Acquisition Process is provided at Appendix A.
The full description of each activity can be found in the referenced sections
of AR 37-100-XX.

AMSC FUNCTICNAL ELEMENTS IN CENIRAL PECLqMN SYSTEM

FIGURE 1

7



C. CENRAL PRXaJREMNE SYSTEM PROCESS iCIdCFLCW.

The DELTA chart is a form of flowchart, first developed to improve the

method for depicting a planned flow of activities in research and development

projects. They have been designed to incorporate events, activities, decision

and logic functions that allow the flexibility of planning for alternative

approaches and for feedback paths. Those responsible for each activity and

decisions are specified on the DELTA charts so as to be clearly understood by

a variety of potential users.

When several organizations are expected to be involved in a planned

program, the DELTA chart is especially useful because it furnishes a means

through which these organizations can explore how they must function synergi-

cally in order to achieve overall goals, This plan of cooperation by the

various elements involved in the procurement process is what is being de-

picted in the use of the DELTA chart of the Conceptual Model of the Central

Procurement System.

The DELTA charts for Contract Execution (Figure 2) and Contract Mdminisi-

tration (Figure 3) are designed to show those actions that may be required

for any procurement action. obviously many of the decisions and their con-

sequent actions are predicated upon the characteristics of the individual

requirement. Factors such as dollar value, priority and technical and/or

contract complexity will vary the occurence or requirement for the activities

as shown. Similarly, to some degree, the time phasing and placement of

responsibility in the DELTA chart flow is dependent upon the individual

ccmumand organization. The purpose of the charts is to visualize a general

workflow for accomplishing the Central Procurement function and not to

suggest how each action must be processed.

8
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D. INTERFACE OF CENMAL PROCUJREM4ENT SYSTEM.

To describe how the various functional activities of the Central Procure-

ment System interact with each other, a scheme of matrices is used (Figure

4). Figure 4 provides a structure for graphically portraying the linkage of

the Central Procurement System to the Central Procurement System process

through the workload of the various activities. This technique is explained

in more detail in Appendix E.

The two self- interaction matrices show the wrkload influence among the

support activities and procurement activities but not between the two groups.

The workktad between the two groups is related through the cross interactions

matrix to the right of procurement activities and directly above the support

activities. For example, Base Operations (DMIS) workload is strongly in-

fluenced by all other activities of the support group but by only four pro-

curement activities. Legal, Policy and Pricing have little t- no effect

on DMIS wo~rkload.

To see how the workload of the procurement and support activities directly

relate to the process, similar cross- interaction ma'xrices were developed.

Also in the DM15 example one sees strong wrkload influence in three areas

of the process, moderate in four and little to none in the rest. Legal in

procurement is strongly influenced in three areas, moderately influenced in

four and little to none in the rest.

To illustrate the concept look at the support function, Supply Management

Cpns. It has a strong worzkload relation with all elements of the support

functions except Industrial Preparedness Cpns, and a strong workload relation

with three procurement elements and moderate with two others. In addition,

* Supply Management interacts with 17 of the 39 steps in the Central Procurement

18



CENTRAL PROCUREMENT SYSTEM PROCESS PROCUREPIENT SUPPORT

Determine Acquisition Requirement
Perform Advance Acquisition Planning X -X
Prepare CCSS Input
Produce Procurement Package X

Review Planning for Adequacy _XX .

Review Package for Changes/Omission (Quality) X J
Determine Packing and Packaging Information 

_

Determine Quality Prov/Prsgs -I

Certify funds X

Resolve funding Problems X

Receipt of Procurement Package X
Review Package for Procurement Adequacy I/

Assign to Buyer --

Determine Delivery Schedule
Determine Whether GFE/GLP Required X I I X
Determine Whether IGCE Required I
Determine Method of Procurement X

Determine if Requirement for Approval/Deviatlon X X I
Prepare Solicitation X

Present Solicitation to Review/Approval Authority 
-X XX Z

Forward Solicitation to Potential Bidders/Proposers !
Amend Solicitation Documentation if required X
Receive and Open Bids/Proposal Quotations 

- cc

Evaluate Bids/Proposals
Coordinate with Appropriate Activities L
Prepare Records of Negotiation/Evaluation /

Select Contractor for Award -

Conduct Preaward Suy'vey T.-
Prepare Award Recommendation 1
Prepare Contract Documentation X
Present Contract to Review/Approval Authority
Execute Contract
Determine if Contract Modification Required X
Coordinate Proposed Modification w/Appropriate Activity X X X
Prepare Modification Documentation X

Present to Review/Approval Authority X X X / XXi
Execute Contract Modification .-
Administer Contract 77 X7 X
Maintain Standard Automated Bidder's List X-

Management (Incl Admin Svs) X
Procuring Element AX XI x X

Workload Influence Pricli j/ X j/J

Strong Pro Xrms .Pro iu .tionq. :iI X

[ Moderate Legal I
PRCUEMN SUPPORT

Little to none Base Opns (CPURIxEX X jXi XSUPT
Supply Mangement Opnsli Xlx XiXl

Quality Assurancex
Base Opns Comptroller

Industrial Preparedness OpnsLfLj
*See Appendix E for detailed explana- Logistics Support Activities.AppedixE fr dtaied xplna-Total Maintenance SupportL

tion of development and use. a se Ops t
Base Opns (DM15)

SUPPORT

LINKAGES WITHIN CENTRAL PROCUREMENT SYSTEM

FIGURE 4
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System process. It can be observed from the Delta chart in Figure 2 that

backlogs would occur in the process due to inadequate support from Supply

Management Opns. Therefore, a manager by studying Figures 2, 3 and 4 will

obtain some concept of the requirement for equitable allocation of manpower.

This linkage of the procurenent and support groups to the Central Procure-

ment System Process provides a conceptual model by which allocation of

resources can be made throughout the Central Procurement System. If workload

data existed then a cross check could be made between the conceptual model

and an empirically derived model. Unfortunately, this is not possible.

However, this conceptual model along with the DELTA charts provides a deci-

I sion maker with a means of observing where a lack of personnel may cause

dysfunction within the system.

20
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CHAPTER III

MANPCER ALLCATI(N IN CENTRAL PCUFdE2T SYSTEM

A. INIO ICN.

It was initially thought it would be feasible to mathematically describe

the relationship among the various activities involved in the overall procure-

ment process. Since the process is made up of elements interconnected for

achieving a defined goal, the manpower allocation issue in Central Procure-

ment was treated as a total systems problem. In order to develop a math-

ematical model of the system the following requirements must be met:

" an identification of the system's parts.

* an identification as to the degree the system's parts interface.

" the identification of the functional relation between the parts and

the whole.

" a data base which describes the functional relation.

" the development of a model based on the functional relations.

Since the study attenpts to examine the allocation of manpower to

various elements of the system the data base has to include the identification

of resources utilized (manpower), which is obtained fran the DAROOM Manpower

Utilization and requirements Report (CSEOR 78). Since mapoer allocation

is a function of an activity's workload (performance factors), then the data

base should include workload data. Unfortunately, either performance factors

related to the procurement process for the support activity do not exist or

have not been recorded with any consistency for most of the system's elements.

For example, DAROOM Supplement to AR 37-100-82 specifies actual workload

performance factors for most of the procurement process elements at the

21



subactivity account level. However, the historical data has only been report-

ed at the higher subprogram or, activity account level and is in terms of

manpower only. The required performance factors at the actual reported

levels for the support elements of the Central Procurement System are man-

hours worked, which are not sufficient for workload analysis. The lack of

available and reliable data bases prevents description of mathematical rela-

tionships among various elements of the system at this time.

B. MANER DISTRIBUTICN.

Central Procurement has received additional manpower spaces based on

an ability to show an increase in workload either as to quantity or complex-

ity or both. In addition, forecasts of future workload substantiated the

need far additional manpower. Figure 5 shows DARCOM's Central Procurement

workload expressed in terms of its performance factor, procurement actions

accomplished, its calculated backlog and future projections of both. This

tracking of workload by Central Procurement helps justify resource require-

ments.

To illustrate how the additional spaces allocated to Central Procurement

have affected the manpower relationships in the Central Procurement System a

comsparison is made between the actual manpower strength of Central Procure-

ment, 721113.1 & 2, to the actual strength of each of the support activities

in the System. The comparison is made by taking a ratio of the manpower

strength of each activity to the total manpower expended in the system.

Appendix D shows actual manyears expended for the elements of the Central

Procurement System from FY'78 through FY'82. The data in Appendix D is used

to develop the ratios in Table 1 and the ratios for the tables of each MRC

in Appendix B are developed from supporting manpower reports. The ratios

are then illustrated by the graphs in Figures 6 through 10 and the Figures

in Appendix C.
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TABLE 1

DARO MR's

Actual Strength as a Function of Central Procurement
System Process Maze

30 Sep 30 Sep 30 Sep 30 Sep 30 Sep
'78 '79 '80 '81 '82

Supply Mgmt (721112.0) .286 .280 .270 .263 .260

Procurement (721113.1&2) .175 .179 .188 .216 .226

Quality Assurance
(721113.3) .040 .038 .040 .038 .037

!+
Administration (CPO & FA)

(722896.No) .133 .128 .134 .124 .115

Automation Activity

(722896.PO) .033 .031 .029 .028 .026

Industrial Preparedness
(728011.0) .021 .015 .013 .016 .025

Logistics Support
(728012.0) .066 .068 .064 .056 .057

Total Maintenance Support
(738017.0) .241 .256 .259 .255 .248

Source: Derived from Table D.
*Traffic Management amitted since only 0.006 of total.
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Figures 6 through 10 show that the manpower of the support activities has

remained virtually the same or has decreased with respect to the Central Pro-

curement System process at the Major Readiness Commands. Note that the

difference in the state of the system takes effect after FY'80, the year

Central Procurement began to received additional spaces, while the support

element's manpower remained relatively the same. This change in the sys-

tem's state is the same at all the individual Major Readiness Commands

except the Communications Electronics Command (CECOM), where the change

begins after FY'79.

C. AID TO MAOER ALLOCATICN.

Although it is not feasible to describe the relationships among the

various elements of the Central Procurement System as a system of mathematical

equations relating workload to manpower, it is possible to use direct ratios

as a guide to determining manpower.

For example, using data from Table 2 at Command A the manpower for

Supply Management was 806 manyears versus 552 for Central Procurement in

FY'78. In fiscal year 1982 the manyears for Central Procurement rose to 722

as a result of DARCOM's justification for additional Central Procurement

manpower through the use of workload forecasting models. What should be the

corresponding manyears for Supply Management? If it is assumed the work

environment is the same now as in FY'78 and that there was no "fat" or in-

efficiency in the system, then the equivalent number of manyears required

in FY'82 is 1,054, that is

806 = x
552 22

x = 1,054
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If the assunption of constant proportion of support workload is valid,

it would be a simple matter to determine the correct manpower necessary to

accomplish the work. Suppose the workload performance factors were available

and Supply Management accomplished 1,904,302 and 1,235,928 pieces of work

in FY'78 and FY'82, respectively, while Central Procurement accomplished

15,123 and 23,425 pieces of work, then employing similar ratios, such as

15,123 23,425
552 - 722

1,904,302 1,235,928
806 x

the number of manyears now required to accomplish the work is only 442.

This example is cited to caution the user about employing this simple

ratio technique without first examining the year used as the base year.

Table 2 illustrates the fiscal year 1982 manyear requirements for Supply

Management. For instance, if FY'78 is used at Command A as the base year

then the calculated manyear requirement for FY'82 is 1,054. Similarly, if

FY'79 is used then 1,097 manyears are needed for FY'82 and, respectively,

1,135 manyears based on FY'80 and 903 manyears based on FY'81. With the

only data presently available to use in performing estimates being manpower

data, it is important to choose a base year which is truly representative

of the standard work environment. In addition, note should also be made of

workload backlog where possible.

D. MODEL DEVELOPMENT.

The conceptual model of the Central Procurement System developed in

(hapter 2 will allow for the proper perspective in determining which elements

of the system interact and where in the procurement process this interaction

occurs. Essentially, the model is a description and linkage of the system
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TABLE 2

ILLJSTRATION OF FY 82 MANPOWER REQUIREENTS
BASED ON DIRECT RATIOS BY INDIVIDUAL BASE YEAR

Base Yr Base Yr Base Yr Base Yr
FY'78 FY'79 FY'80 FY'81 FY'82

Camiand A

Manpower
Procurement 552 533 486 658 722
Suply Mgt 806 810 764 823 829l Calculated MY Rqmt__
Jby Base Yr for FY'82 1,054 1,097 1,135 903

Workload
Procurement 15,123 15,104 14,064 17,594 23,425
supply Mgmt 1,904,302 1,209,214 1,117,788 1,294,388 1,235,928I Calculated MY Rqmt I_

[by Base Yr for FY'82 442 723 753

Source: Supply Management data abstracted from FY' 78-82 Cost and Performance
Plan and Report (RCS DRCMM 207). Supply Management Manpower data is
for manpower utilized to acconplish the related workload units.

elements. The model is not classified as quantitative since there are no

mathematical equations accepting data as input, processing the data, and

then providing a solution as output. The model is qualitative based on

deductions arrived at by assumptions and judgments about the problem under

consideration.

Given that procurement workload has increased since FY'78, it seems

reasonable to assune the workload of the various support elements have also

increased, but not necessarily in the same ratio. Without reliable workload

performance factors, an accurate mathematical estimate of manpower require-

ments by function cannot be made. However, a decision maker, using the
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conceptual model and the knowledge of how his commiand3 operates, may judgmati-

cally arrive at an estimate.

When relevant per formance factors for the support functions are reliably

reported, the qualitative model can be developed into a quantitative system

model. The requirement for relevancy is fulfilled by reporting workload

performance factors that are wrkload drivers for other Central Procurement

System elements and/or reflect the reported elements' contribution to the

process. However, the data mrust also be reported in a consistent manner by

the individual comrands, be verified for accuracy and be maintained as a

statistical data base to be useable for a model. These were the conditions

met by Central Procurement in developing the earlier workload forecast mocdels

and in the design of the Procurement Automnated Manpower Utilization and

Projection System (PAZ4PS). As of yet the other functional elements' data

bases have not achieved similar credibility.
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CHAP= IV

CCNCLUJSIONS AND REOMNATIONS

A. GENERAL.

DARCOM Central Procurement has developed several different models to

measure procurement productivity [31 and to forecast procurement workload

[1]. In addition, a new system, the Procurement Automated Manpower Utiliza-

tion and Projection System (PAMUPS), is being developed and scheduled for

implementation in the near future. PAMUPS will document procurement workload

by type of instrunent (i.e., contract, BOA, Purchase Order) and complexity

(Firm Fixed Price Contract, Service Contract, etc.) along with time standards

showing the necessary manhours to accomplish various tasks and a forecast of

future workload [2].

Other support elements of the Central Procurement System are also initiat-

ing work measurement systems similar to PAMUPS. These efforts are the Stand-

ard Financial System (STANFINS) within Base operations and the Maintenance

Data Management System for Maintenance Operations.

B. CCNCLUSIONS.

1. A Central Procurement System does exist and Central Procurement does

affect and is affected by the workload of elements of the system.

2. In its basic form the system is dependent upon elements such as Supply

Management and Maintenance Operations for procurement direction in the form

of requirements.

3. Central Procurement to act upon these requirements in a timely and

efficient manner must have adequate support in all phases of the acquisition

process.
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4. Allocation of manpower should be done on a total system rather than an

individual element basis.

5. The Central Procurement System conceptual model developed in this

report aids the manager to visualize the interrelationships of the functional

elements within the system, and in identifying the issues associated with the

allocation of manpower within the Central Procurement System.

6. The simple direct ratio technique illustrated in this report to calcu-

late required manpower is inadequate and should be used with caution if at all.

7. Proper distribution of allocated manpower to various elements of the

system should be based on work measurement and workload projections.

8. Without reliable and valid performance factors to measure the workload

of each of the elements of the Central Procurement System no mathematical

manpower allocation model is feasible.

C. RECOMMENDATIONS.

1. Recommend the distribution of report to Major Subordinate OQmmands.

a. Suggest the use of the conceptual model in the procurement process.

b. Consider the application of the technique of interaction matrices

and DELTA flow charting to other uses.

2. Recommend lessons learned with respect to PAMUPS should be coordi-

nated with other support activities within the Central Procurement System.

a. Those support elements that do not have workload reporting systems

should initiate them.

b. The selection and reporting of functional element performance

(workload) factors should consider system requirements as well as those of

the individual elements.

3. Recommend this report be made available as a resource in executing the

new Manpower Staffing Standards System (MSSS) for DARCOM and also sent to

the Integrated Methods and Standards Activity (IMSA) for their use as appro-

priate in methods and standards work.
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APPENDIX A

SELECTED ARMY MANAEENT STRUCTJRE CODES

(Extracted from AR 37-100-82, Section VIII, Program 7 - Central Supply and
Maintenance and Section XII, Base Operations/RPMA-Z Accounts)

OODE ACTIVITY

721112.00000 SUPPLY MANAGEENT OPERATIONS

721112.10000 Inventory Control

721112.11000 Comaodity Management

721112.12000 Requirement Computations-All.
Principal and Secondary Items

721112.13000 Other Inventory Control and

Logistics Support Functions

721112.40000 Stock Control

721112.41000 Requisitions Processing

721112.42000 Inventory Accounting and Stock
Control Records

721113.00000 CENTRAL PROCUREMENT ACTIVITIES

721113.10000 Procurement Operations

721113.20000 Contract Administration Operations

721113.30000 Quality Assurance for Central Procurement
Activities

728011.00000 INDUSTRIAL PREPAREDNESS OPERATIOS

728011.30000 Industrial Base Management

728011.33000 Planning with Government-owned
Reserve Industrial Plants and
Equipment

728011.34000 Maintenance of Production Data

728011.36000 Materials Priorities and Allocations
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CODE ACTIVITY

728012.00000 LOGISTIC SUPPOR ACTIVITIES

728012.10000 Other Logistic Services

728012.11000 Attendant Central Supply Services
(by Activity)

728012.12000 Production Engineering for Stock
Fund Items (excluding Food, Food
Services, Organizational Clothing
& Equipment)

728012.13000 Standardization Programs

722896.ZOOOO BASE OPERATICNS

722896 .N0000 Administration

722896.N9000 Other Administration

722896.POOOO Automation Activities

722896.P1000 Automation Support

722896.P2000 Autcmation Security

738017.00000 TOTAL MAINTENANCE SUPPOR ACTIVITIES

738017.OOOPO Maintenance Programing and
Planning Support

738017.000P3 Organic Maintenance Engineering
Services (Pre-Issue)

38



APPEN~DIX B

Ratio of Functional Element Manpowier to

Central Procurement System Process manpower at

Materiel Readiness Camands

These ratios are calculated frcm the respective Tables in Appendix D
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TABLE B-I

ARROOM

Actual Strength as a Function of Central Procurement
System Process Manpower

30 Sep 30 Sep 30 Sep 30 Sep 30 Sep
'78 '79 '80 '81 '82

Supply Mgmt (721112.0) .205 .204 .222 .208 .196

Procurement (721113.1&2) .288 .307 .307 .328 .309

Quality Assurance
(721113.3) .115 .109 .100 .088 .084

Administration (CPO & FA)
(722896.No) .048 .047 .050 .046 .049

Automation Activity
(722896.PO) .030 .026 .031 .030 .028

Industrial Preparedness
(728011.0) .039 .043 .041 .052 .086

Logistics Support
(728012.0) .077 .068 .066 .049 .045

Total Maintenance Support
(738017.0) .186 .189 .191 .190 .186
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TABLE B-2

CEOOM

Actual Strength as a Function of Central Procurement
System Process Manpower

30 Sep 30 Sep 30 Sep 30 Sep 30 Sep
'78 '79 '80 '81 '82

Supply Mmt (721112.0) .331 .334 .333 .301 .299

Procurement (721113.1&2) .130 .131 .177 .210 .224

Quality Assurance

(721113.3) .009 .013 .015 .016 .017
I

Administration (CPO & FA)
(722896.No) .174 .157 .190 .159 .157

Automation Activity
(722896.PO) .028 .021 .020 .013 .016

Industrial Preparedness

(728011.0) .007 .005 .005 .008 .006

Logistics Support
(728012.0) .114 .126 .122 .100 .098

Total Maintenance Support
(738017.0) .207 .213 .213 .193 .189
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TABLE B-3

MICOM

Actual Strength as a Function of Central Procurement
System Process Manpower

30 Sep 30 Sep 30 Sep 30 Sep 30 Sep
'78 '79 '80 '81 '82

Supply Mgmt (721112.0) .174 .191 .185 .172 .186

Procurement (721113.1&2) .137 .136 .144 .167 .187

Quality Assurance
(721113.3) .009 .007 .014 .015 .018

Administration (CPO & FA)
(722896.No) .170 .159 .155 .149 .152

Automation Activity
(722896.PO) .068 .071 .066 .062 .053

Industrial Preparedness
(728011.0) .005 .005 .003 .003 .003

Logistics Support
(728012.0) .023 .026 .020 .019 .019

Total Maintenance Sjpport
(738017.0) J .413 .404 .412 .412 .395
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TABLE B-4

TACOM

Actual Strength as a Function of Central Procurement
System Process Manpower

30 Sep 30 Sep 30 Sep 30 Sep 30 Sep
'78 '79 '80 '81 '82

Supply Mgmt (721112.0) .289 .295 .284 .277 .262

Procurement (721113.l&2) .160 .175 .183 .197 .215

Quality Assurance

(721113.3) .044 .039 .046 .048 .039

Administration (CPO & FA)
(722896.No) .144 .143 .139 .135 .116

Automation Activity
(722896.PO) .027 .025 .022 .024 .028

Industrial Preparedness
(728011.0) .050 .017 .012 .012 .011

Logistics Support
(728012.0) .114 .125 .118 .109 .123

Total Maintenance Support
(738017.0) .172 .182 .195 .197 .206
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TABLE B-5

TSAFO

Actual Strength as a Function of Central Procurement
System Process Manpower

30 Sep 30 Sep 30 Sep 30 Sep 30 Sep
'78 '79 '80 '81 '82

Supply Mgmt (721112.0) .407 .392 .368 .368 .371

Procurement (721113.1&2) .131 .132 .124 .164 .174

Quality Assurance
(721113.3) .013 .017 .016 .017 .018

Administration (CPO & FA) I
(722896.No) .132 .145 .161 .141 .131

Automation Activity
(722896.PO) .010 .009 .006 .006 .008

Industrial Preparedness
(728011.0) .002 .002 .002 .003 .002

Logistics Support
(728012.0) I .011 .009 .010 .008 .00&

Total Maintenance Support I
(738017.0)( .283 .283 .301 .283 .277
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APPENDIX C

Onparison of Support Activities to Central Procurement

I
This appendix is a cmparison of manpower utilization between functional

elements and Central Procurement as a function of total Central Procurement

System process manpower for Materiel Readiness Oonmands.
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APPEDIX D

Manpower by Functional Element and Army Management

Structure Code for the Central Procurement System

(Extracted from Manpower Utilization and Requirements

Report (RCS-CCFOR 78)]
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TABLE D

CENRAL PROCUREMENT SYSTEM PROCESS MANPOWER

DARCOM

30 Sep 30 Sep 30 Sep 30 Sep 30 Sep
'78 '79 '80 '81 '82

Supply Management (721112.0) 5546 5514 5381 5506 5562

Procurement (721113.1&2) 3399 3525 3741 4534 4829

Quality Assurance
(721113.3) 770 755 788 793 796

Administration (CPO & FA)
(722896.NO) 2587 2519 2667 2594 2470

Automation Activity
(722896.PO) 636 610 581 577 566

Industrial Preparedness
(728011.0) 404 298 267 346 529

Logistics Su4port
(728012.0) 1285 1346 1277 1180 1222

Total Maintenance Support

(728017.0) 4666 5025 5156 5333 5305

Total System Process 19,293 19,592 19,858 20,863 21,279

Total Comand 34,574 36,711 37,583 38,317 37,664
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APP DIX E

EXPLANATION AND USE OF INTERACTION MATRIX
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A. INTW)DUCTION.

The linkage technique used to display the interaction between Central

Procurement activities, support activities and the Central Procurement System

process is a graphics tool used in Systems Engineering to illustrate the

interrelations between various goals, elements and activities of a systems

problem. The array of matrices provides a way of displaying the overall

relationships between all the major elements of a systems problem by linking

them together simultaneously.

B. SELF-INTERACTION MATRIX.

The self-interaction matrix is used to illustrate the interactions between

pairs of elements of the same class. Note how figures E-1 and E-2 show how the

Central Procurement activities and the support activities, respectively,

provide a means of relating how workload influences the other members of

their own respective classes. For example, in Figure E-l, Legal has a strong

workload relationship with Policy, the Procuring Element and Management but

only a moderate one with Pricing and little to none with Programs and

Production.

Figure E-2 shows that Base Opns Comptroller has a strong workload

relationship with everyone except Quality Assurance, while Supply Management

Opns has a strong workload relation with all other support activities except

Industrial Preparedness Opns.
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Management (Incl Admin Sys) XX X X XX
Procuring ElementX X X X X

Pricingl/ I
policy /x

Progras
Production -

Legal

Workload Influence

XI Strong

]-Z ~moderate

fi Little to None

SELF-INTERACTION MATRIX OF PROCREM ACTIVITIES

FIGURE E-1

Base Opns (CPO) XTX X X X X XT
Supply Management Opns1X X X X X

Quality Assurance X
Base Opns (Conptroller) X X X X1

Industrial Preparedess Opns X X
Logistics Support htivitiesX X

Total Maintenance Support X

Base Opns (DM1I

SELF-INTrERACTION MATRIX OF SUPPORT ACTIVITIES

FIGURE E-2
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C. CROJSS I117'ERACTION MATRIX.

The cross interaction matrix relates the interactions between pairs of

elements of two different classes. Figure E-3 shows the interaction, pair-by-

pair, of the elements of the Central Procurement Activities to Support

Activities. For example, Base Cpns (CPO) has a strong workload relationship

between itself and every element of Central Procurement. Procurement Policy

has a strong wrkload relationship to CPO but only a moderate influence to

Supply Management Cpns, Quality Assurance and Industrial Preparedness Cpns

and little to none with all others. The cross interaction inatrix showing the

wrkload relationship between the Central Procurement Activities and the

Central Procurement System Process is illustrated in Figure E-4 while

Figure E-5 shows the cross interaction between the support activities and

the Central Procurement System Process.

Figure 4, Linkages within Central Procurement System, in the text of the

report illustrates all the interrelations between the elements of-the Central

Procurement System and the Central Procurement System Process in one graphic

display to allow the viewer to visualize simultaneously the interactions

within the total system.
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SUPPORT

Management (Incl Admin Svs) - I I X X I
Procuring Element X X X X X X X
Pricing x / /I
Policy -- X / / / PROCUREMENr
Production XXX /X

lal x

I ,Wrkload Influence

lE Strong
7 Moderate 0

lIE Little to none

CROJSS INERCICN MATRIX BETWEEN CENTRAL PFCCURENT1I

r-r

"7

I I ) (a - . .



Determine Acquisition Reuirement / 1/
Perform Advance Acquisition Pannin ( I
Prepare CCSS Input
Produce Procurement Package - /
Review PlanninV for Idequacy
Review Packaqe for Changes/Onission (Quality)
Determine Packing and Packaing Information
Dtermin3 Quality Pov/Prsgs
Certify Funds /
Resolve nding Problems
Receipt oL Procurferent Package X /
Review Package for Procurement Adequacy ..
Assign to Buyer X
Determine Delivery Schedule X X
Determine Whether GFE/GLP Required X
Determine Whether IGCE Required X X 1 1 CE>TRAL
Determine Method of Procurement X
Determine if Requirement for A W/ovaiDeviation X I PROCUR UA11'
P :re Sol nc/tatIon
Present Solicitation to Review/Approval Authority ST /X /IX
Forward Solicitation to Potential Bidders/Proposers /IX
Amend Solicitation Docunentation if Required IX PROCESS
Receive and Open Bids!Pro~osal Quotations _ / I
Evaluate Bids/Proposals 'XX I
Coordinate with Appropriate Activities X-
Preae Records of !*otiation/Evaluation / I
Seect Contractor for AwardC'nd ct ir ,I
Zonduct PFP-awa'-d SIrv." /J xI
Prepare Award Pecamnindation 'I ]X
Prepare Contract ocxuentation
Srset Cntacz to Review/Approval AuthoritY X1 " X
Execute Contract /_________ _ I
Determine tCoitract Mkdification tkhquired X
Coordinate Prooosed .7adification w/Appropriate Activity - X/ X// X
Prepare Mo Ification Documentation I I -
Present to Review'7.poval Authority X X / /
Execue Contract ification 1
jaminister Contract X
Maintain Standard Autoated Bidder's List X

Wbrkload Influence

J~Strong

mo ?derate

T7 Little to none

CROSS INTERACTION MATRIX BEIWEEN CENTRAL PRCUREMENT
ACTIVITIES AND CENTRAL PROCUREMENr SYSTEM PROCESS

FIGURE E-4

78

*



SLIPPORr

Determine Aquistion rtequirmnent _ X
Perform Advance Acquisition Planning _ X
Prepare CCSS 1nt _ X1
Produce Procureront Package - A
Review Plannin er Adequacy X
Review Package for Changes/,nission (Quality) X
Determine Packing and Packaging Information - X
Determine Quality Pov/Prss X I
&r tify Funds X

Resolve Funding Problams I x II
i ceipt of Procurerent Package
Review Pace for Procurement A6equacy 7 xi/
Assign to Buyer_
Determine Delivery Schedule _ /
Determine W.hether GFE/GLP Reauired _ X
Determine Whether IGCE Required , CNTRL
Determine Met .od of Procurement
Determine if Requirement for Approval/Deviation
Prepare Solicition
Present Solicitation to Review/Aproval Authority IX I IXIXII SYSTM4

c S t -ation to Potentuial-idders/Proposers
Amend Solicitation DoctLentation if rerired / i&/ / PICFSS
Receive an d QN-n_11s/Pronxsai Qutations
Evaluate Bids/Protosals X XX
Coordinate with Approoriate Activities
PraRecords of 1egot ation/Evaluation

SelectContractr fcr Award
Conduct Preaward Sur,_-2 -_- /
Prepare Award Ptcc. -- ici _ _"_"

Prepare Contract Docuzientataon
Present Contract to Review/Approval Authority X X X A
Execute Contract
Determine it Contract "Modification Required - /
Coordinate Prorosed Mdification w/Appropriate Activity_ /// /
Prepare Vdifi-caz-ion Ducmrnentat ion
Present to Reviei/Apt-oa-EAutnorit, X X x
Execute Contract M.od ification
Administer Contract /_/_/
Ma--ntainSta.ar- Automated Bidder's List

i I i i I

Workload Influence

TX Strong

-[Z/ ModeraLe 4J

l- Little to none 
01

CROSS INTERACTION MATRIX BEMIAE SUPPORT' ACTIVITIES
AND CENTRAL PROCUREMENT SYSTEM PROCESS

FIGURE E-5

79

. £ .... . + .. . ... . ..... . .. . .. J, . +J.odi*t'.



STUDY TEAM COMPOSITICN

Charles A. Correia, B.S., University of Massachusetts, 1960; M.A.,

University of Mississippi, 1961; M.S., Virginia Polytechnic Institute and

State University, 1971. Operations Research Analyzt, US Army Procurement

Research Office, AMSAA. Mr. Correia has worked on APR) projects in the areas

of cost estimating techniques, forecasting methods, productivity, and life

cycle costing. In addition to his research position, Mr. Correia instructs

in several local colleges and universities. Prior to joining the APRO, Mr.

Correia was an instructor of Mathematics at Southeastern Massachusetts

University.

Charles M. Lowe, Jr., Procurement Analyst, US Army Procurement Research

OFfice, Fort Lee, Virginia. B.B.A, East Texas State University, 1974;

M.B.A., Southern Illinois University-Edwardsville, 1977; M.S., Florida In-

stitute of Technology, 1978. Prior to joining the Army Procurement Research

Office, Mr. Lzwe was a Procurement Analyst in the Directorate for Procurement

and Production, US Army Troop Support and Aviation Materiel Readiness Command.

80

Mal-



Unclassif ied
SECURITY CLASSIFICATION OF THIS PAGE (W?,a, oes Anteed)R A NS R C I NREPORT DOCMENTATION PAGE BFRE CNSTRLTIORM

1. REPORT NUMBER 12.GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

APRn )82-12 114 L)_,HiL- 3I C _________P____

4. TITLE (and Subtitle) S. TYPE OF REPORT 6 PERIOD COVERED

Central Procurement System Manpower Model
Final Sep 82 - Apr 83
S. PERFORMING ORG. REPORT NUMBER

____ ___ ____ ___ ____ ___ ____ ___ ____ ___ ___ APRO 82-12
7. AUTmgon(a) 6. CONTRACT OR GRANT NUMBER(s)

Charles A. Correia
Charles M. Lowe N/A

S. PERFORMING ORGANIZATION NAME AND ADRESS, 10. PROGRAM ELEMENT. PROJECT, TASK

US Army Materiel Systems Analysis Activity AREA& WORK UN IT NUMBERS

ATTN: DRXSY-PRO
Fort Lee, VA 23801

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

US Army Materiel Development and Readiness Comm~and April 1983
ATTN: DRCPP-S0 (Mr. Kelsey) 13. NUMBER OF PAGES

501 Fisonhowei r Ave-- Alexandria, VA 22333 89
14 MOIOIGAECY NAMESG AOORESS(ai dit tem rs Camtllitte Ollie*) 15. SECURITY CLASS. (of this to~ef)

US Army Materiel Development and Readiness Commnand
ATTN: DRCDM-S (Dr. Lazaruk) Unclassified
5001 Eisenhower Avenue 11141 DECLASSIFICATION/DOWNGRADING

Alexandria, VA 22333 SCHEDULE
1S. DISTRIBUTION STATEMENT (of lsd Repert)

Approved for public release; Distribution Unlimited.

17. DISTRIBUTION STATEMENT (st the miselect entered in Btoo& 20. it ditterant be., popmr)

IS. SUPPLEMENTARY NOTES

19. Kay WORDS (Conitbwo an rovecee side It noceeewy A"d ideatIfy by block athmbe)

Systems; Manpower; Procurement; Workload

21L AMTVAC? ~oma i assure sa N~ neooo d oeli? by blee minbee)

This study describes the Central Procurement System through the use of cross
interaction matrices to illustrate how the different functional areas interact
to support it. A flowchart describing how an item is procured along with the
support function's role in the procurement is diagramuied for better understanding
of the system. Also, data obtained from the Manpower Utilization and Require-
ments Report (RCS CCFOR 78) and Cost and Performance Plan and Report (RCS
DRCSU 207) is used for the analysis of the manpower distributions as found at the
MSC's over the last five years.

DD F=7 I=3 EM'rf$OF 9MOV " 1 01S1MTK Unclassified
SEKCUImYT CLASSFICATfON OF THIS PAGE (111m Dae Enmtered




